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Questions and Answers on Planting of
Loblolly Pine
Questions
1. Will pine planting be profita-
ble?
2. What is the cost of planting an
acre?
3. What are the annual mainte-
nance costs?
4. When can first returns be real-
ized?
6. What is the rate of return from
pine production?
7. What rotation is suggested?
8. How much can one afford to
spend for site preparation?
Answers
1. Generally, yes.
2. From $4 to $15 on open sites.
3. About $1.27 per acre covers
management and taxes.
4. In about 15 years.
5. What returns can be expected? 5. Pulpwood at 25 years prob-
ably will gross $182, for a net
return of $4 to $5 per acre per
year. Sawtimber at 40 years
probably will gross $400, fori
a net return of $8 per acre
per year.
6. This depends upon cost struc-
ture and time of harvest, but
calculations based upon study
data indicate a possible range
of 4.6 to 12.4 percent.
7. Pulpwood—25 years.
Sawtimber—40 to 60 years.
8. Site preparation in excess ofl
$50 per acre will probably
cancel out anticipated profits.
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Pine Planting and Profits
in North Louisiana
By F. L. Cor+y and J. J. S+evens*
INTRODUCTION AND OBJECTIVES
Before making an investment of any kind, one normally studies the
outlook for the future to see whether the investment is likely, to be profi-
table. If, after studying costs, returns and alternative possibilities, the
investment appears sound and profitable, most individuals proceed to
put time and money to work.
,
Many people who own land in North Louisiana are faced with the
problem of whether to invest time and money in reforestation or to use
their resources in some other way. Many farms in North Louisiana have
fields lying idle waiting to be put to some profitable use. The purpose of
this bulletin is to examine the profitability of establishing pine planta-
tions on old field sites, and to point out certain current trends that may af-
fect planting decisions. The procedures followed in developing the data
for this report and the sources of information are given in the Appendix.
GROWTH CHARACTERISTICS AND THINNING
At some point in the future it may be feasible to grow timber by
more intensive methods through such practices as irrigation, fertilization,
or the use of hormones. The Hill Farm Experiment Station at Homer,
Louisiana, has already started work that will help indicate what the
maximum growth rate for loblolly pine can be, but within the near fu-
ture it is unlikely that growth rates will vary appreciably from growth
rates for previous years. Thus, in this report it is assumed that future
growth can be predicted fairly accurately from past yields. The number
of trees, size, volume, and the rate at which an acre of loblolly pine will
grow are given in Table 1. Yields of a planted stand have been estimated
on the basis of the growth observed in planted test plots, and in older
natural stands.
i
The desirable rate of thinning in a pine plantation has been for years
a choice subject for discussion. This bulletin makes no attempt to solve
this question, but assumes that management practices as recommended
by the School of Forestry, Louisiana State University, are to be followed.
*Assistant Professor and former Associate, respectively, Department of Agricul-
tural Economics.
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TABLE 1.—Average Growth Characteristics and Value of an Acre of Planted Loblolly
Pine in North Louisiana
Trees
Diameter
Breast Total
Volume of Timber
Estimat-
ed Value
Years Cut Leave High Height Thinning Remaini ng Total of Stand
(No.) (^Pulpwood-Cords) (Dollars)
15 190 450 5.4 29 5.1 12.1 17.2 68.80
20 110 340 6.6 39 5.9 18.2 24.1 102.42
90 250 7.9 49 8.5 23.6 32.1 136.42
60 190 9.2 58 8.3 26.3 34.6 147.05
40 150 10.5 64 7.8 29.2 37.0 157.25
Volume of Sawlogs
(Board Feet-Doyle Rule)
40 30 120 11.8 70 1,676 6,704 8,380 251.40
50 50 70 14.2 80 6,241 8,737 14,978 449.34
60 40 30 16.6 86 8,672 6,504 15,176 455.28
65 24 6 17.7 88 6,414 1,603 8,017 240.51
70 6 0 19.0 90 2,010 2,010 60.30
Prices: Pulpwood at 15 years of age, f4.00 per cord, and $4.25 for subsequent years. Sawlogs at
an average of $30 per thousand board feet—Doyle Log Rule.
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Figure 3.—Accumulated Yield of Pulpwood and Sawtimber (Doyle Rule) Per Acre of
Managed Loblolly Pine.
FUTURE DEMAND, SUPPLY, AND PRICE
To accurately predict costs and prices for 50, 25 or even 15 years
hence would require the insight of a prophet. Nevertheless, this report
would fall short of its intended objective if it merely reported the present
cost-price relationships and failed to provide outlook information which
could serve as a basis for making decisions about tree planting today with
the hope of realizing returns 15 to 40 years later.
For this future outlook the authors rely almost entirely upon a com-
prehensive report known as the "Timber Resource Review."^ This re-
view contains a very detailed appraisal of timber resources for the future.
Estimated Future Demand
Appraisals contained in the "Review" were based upon the following
assumptions: 2
1. Peace, but continued military preparedness.
2. A rapid rise in population.
3. Economic prosperity and high living standards as reflected in a
much larger gross national product.
^Timber Resources for America's Future, Forest Resource Report No. 14, Forest
Service, USDA, January 1958.
nbid., p. 7.
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4. Continued importance of forest products as a basic raw material.
5. Continuation of present improvement trends in forestry.
In light of the above assumptions, projections of demand for timberi
were made for the years 1975 and 2000. Three sets of projections were;
made for each of the future periods. A basic or medium projection was
designed to reflect an intermediate rate of future national economic
growth. Upper and lower projections were variants from the medium. In
general, both medium and upper projections were based on assumptions
that industrial timber products will occupy about the same relative eco-
nomic role as they do at present. In contrast, the lower projection as-
sumed higher relative prices and a declining role for wood in the future
economy of the nation.
The key assumptions for projections of timber demand are summa-
rized in tabular form, as follows:^
Gross National
Product in
Population 1953 Dollars
Projections 1975 2000 1975 2000 Price
(Millions) (Billion Dols.) ) No change in relative prices;
Medium 215 275 630 1,200 ) trends in price of timber will
) parallel price trends of com-
Upper 228 360 645 1.450 ) peting materials.
) Prices of timber will rise sub-i
Lower 215 275 630 1,200 ) stantially faster than prices of
) competing materials, and ex-
) tensive substitution will occur
The authors wish to emphasize that none of the projections is a fore-
cast of what will occur. They represent alternative choices based on rea-
sonable assumptions.
In light of the basic assumptions and economic projections, the de-
mand for, or future consumption of, timber is expected to increase under
each of the three projections. By the year 2000, the lower, medium, and
upper projections of demand for timber products as a group, will be 46,
83, and 114 per cent greater than the 1952 consumption.
Estimated Future Supply
Estimates of projected timber supplies for future periods were also
presented in the "Timber Resource Review." The assumptions made for
supply projections were:
sibid., p. 16.
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1. Timber removal will climb steadily and timber demands will be
met each year.
2. Forestry will continue to intensify and accelerate as indicated by
recent trends.
Based upon these assumptions, the growth and inventory projections
estimated the supplies that could be expected in 1975 and 2000. If medi-
um timber demands are met each year, projected sawtimber growth in
relation to needed growth will show a deficit of 14 percent by 1975 and
76 percent by 2000. If lower instead of medium demands are met, there
will be a slight surplus of sawtimber growth by 1975 but a 16 per cent
deficit by 2000. There is no timber famine in the offing, but some
shortages can be expected, especially of softwood sawtimber of preferred
species and grades, and especially after 1975. There is no danger that
timber will become a surplus crop.
Estimated Future Prices
The preceding discussion related primarily to the timber demand
and supply outlook. In this report the price outlook is of primary con-
cern, particularly for pulpwood and sawtimber.
A study of the long-term trends in the price of pulpwood is difficult
because of the lack of satisfactory price data. A reliable indicator, how-
ever, is a composite price index that includes not only the price of market
pulp but also the price of paper and paperboard. A separate price-
consumption analysis for woodpulp, paper, and paperboard would be de-
sirable, but there is no officially compiled series on the long-term price of
pulpwood.
The composite price index of woodpulp products has fluctuated mod-
erately from 1920 to 1954 but the tendency has been for the price of
woodpulp products to stay in line with the general trend of all commodity
prices. In other words, the real price of woodpulp has been remarkably
stable during the past 35 years. In light of past price behavior it is rea-
sonable to assume no change in the real price of pulpwood in the pro-
jections for 1975 and 2000. Thus the current price relationship for pulp-
wood is expected to prevail when pulpwood becomes available from cur-
rent plantings.
In the same way that real price^ is used to indicate the future price
position of pulpwood, it is also possible to estimate future lumber prices.
For lumber, however, the real price in the past 35 years was not as stable
as it was for pulpwood. From 1920 to 1954, the real price of lumber in-
*Real price is an index designed to measure price change while taking into account
the change in the buying power of the dollar. It is derived by dividing the index of
the average price of lumber by the all-commodity price index for a given year and
multiplying by 100. In this analysis, 1926 was used as the base year.
creased about 80 per cent. Extending the comparison back to 1900, the
real price increase amounted to almost 190 per cent. Therefore, in mak-
ing projections of future demand, the "Timber Resource Review" as-
sumed a substantial price rise for the years 1975 and 2000.
The lower projection of lumber demand indicated that if the past
relationship between real price and relative consumption continues to
hold through the year 2000, the real price of lumber will increase by 38
per cent to 1975, and by 97 per cent to the year 2000. Thus, the price
outlook for sawtimber will continue to improve with the passage of time.
The price for poles hinges largely upon the price for sawtimber. Gen-
erally, poles command a premium over equivalent sawlog prices and ful-
fill the needs of a specialized and very limited market. Poles are priced
by classification based upon diameter, length, and degree of imperfections
and taper. It is, therefore, very difficult to generalize about pole prices
except to say that if one is fortunate enough to have a market outlet for
poles, the pole price per board foot will usually be somewhat higher than
the price per board foot in sawlogs.
PLANTING AND MANAGEMENT COSTS
An old field recently taken out of cultivation and still free from un-
desirable hardwoods makes an excellent tree planting site. The cost of
setting out seedlings on this type of site will be at a minimum. The esti-
mated cost of planting one acre of pine in an open field and without fi-
nancial aid from the government agencies is given in Table 2. These fig-
ures may be reduced by cost-sharing through government programs. One
cannot, however, depend upon this aid indefinitely. Nevertheless, the
TABLE 2.—Cost of Planting and Managing an Acre of Loblolly Pine in North Lou-
isiana
Planting Cost
1,000 Pine Seedlings $4.25
Shipping Costs .50
Labor and Equipment (By machine) 8.82 (By Hand) 10.52
Total " $13.57 " $15.27
Annual Maintenance Cost
Property Tax $0.25
Fire Protection .02
Management Cost $1.00
Total Annual Cost $1.27
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current availability of government aid should not be overlooked i£ im-
mediate planting is being considered.^
The possibility of lowering establishment costs by direct seeding is
still being investigated. Seed treatment for protection against rodents and
birds is rather well perfected, but results on site preparation and survival
related to direct seeding are still inconclusive. It may be that in the near
future direct seeding will be a common practice and cost of planting will
be somewhat lower. Preliminary direct seeding tests have indicated a
planting cost of approximately $5 per acre.
Seedlings can be obtained from state nurseries at a price of $4.25 per
thousand plus about $.50 for shipping. Labor and machine costs are the
big variables. The $8.82 and $10.52 costs shown for machine and hand
planting, respectively, are average figures and are not meant to suggest
minimum costs.
It is generally accepted that about 1,000 seedlings are needed to
plant one acre of pine. Actually, a 6' x 8' spacing accommodates 908 trees
per acre. This number is somewhat lower than the number of stems that
have been observed on fully stocked natural stands. It has been observed
State nurseries furnish pine seedlings at $4.25 per thousand, but with proper certi-
fication from the county agent, the first 5,000 may be obtained at 50 cents a thousand.
^Landowners, with proper certification from the County Agent, can obtain the first
5,000 seedlings from the Louisiana Forestry Commission at a nominal cost of $.50 per
thousand and also receive a cost-share of $6.00 per acre from the ASC to aid in estab-
lishing plantations. There is also a further possibility of obtaining annual rental pay-
ments under the Soil Bank Program.
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that about 70 to 75 percent of the planted seedlings survive until the
time of the first thinning at 15 years.
Taxes, fire protection, and management costs are expenses that oc-
cur annually. Taxes assessed against forest land in North Louisiana vary
from parish to parish. The average was $.25 per acre for a six-parish area
recently studied; the uniform cost for fire protection is $.02 per acre.
Labor required to manage a farm forest has been estimated at $1.00 per
acre per year, based upon reports from the Forest Experiment Station at
Crossett, Arkansas. These reports estimate that it would take about one
hour per year for a farmer to manage one acre of forest land. This would
cover the cost of supervising, marking, and scaling.
VALUE OF PLANTED PINE STAND AT VARIOUS AGES
The first marketable yield of pulpwood from a planted stand will be
available at approximately 15 years of age. The average tree measure-
;
ment will then be about 5.4 inches in diameter, breast high, and 29 feet in
height (Table 1, Page 5) . An acre of planted loblolly pine at 15 years
will contain about 17.2 cords of pulpwood. Of this amount, 5.1 cords will
normally be harvested in the first thinning operation. It is expected that
the price per cord will be somewhat lower for the first cutting because of
the small diameter size. In this instance it is assumed the price at 15
years of age will be about $4 per cord and subsequent harvests will sell at
:
the average price of $4.25 per cord.
The per acre value of planted timber, at various ages, will vary ac-
cording to its intended use. Research and experience have demonstrated
that the primary use for loblolly pine, up to 35 years of age, is pulpwood.
At 40 years and beyond, the trees will have attained an average diameter
of about 11.8 inches and are then suitable for a higher priced use, such
as sawtimber or utility poles.
The utility pole market is very selective and not always available. Fur-
thermore, it is estimated that a planted and well-managed acre of lob-
lolly pines, at 40 years of age, will yield only about 15 pole trees. Other
trees will have too many defects to qualify for the pole market. Defects i
include cracks, holes, splits, checks, insect damage, knots, crooks, and I
excessive sweep. Thus, it is assumed in this analysis that a possible pole
yield will be limited to one cutting, consisting of 15 trees at 40 years of
|
age. The current stumpage value of 15 pole trees (40-foot pole in class
4 @ $4.50) would amount to about $67.50, or $42.36 higher than the
value of the trees if sold as sawtimber. Therefore, the value of the stand
;
at 40 years of age could reasonably be $251.40 if value is assessed only as
sawtimber, or $293.66 if additional value from 15 utility poles is taken
j
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Plantation thinnings provide additional income through marketing of pulpwood.
into account. At 60 years the acreage value of standing timber will prob-
ably be at its peak, an estimated $455.
Returns from pulpwood thinnings will be greatest at 25 years of age,
when 8.5 cords can be thinned from each acre of planted pine. Returns
from sawlogs will probably be greatest at 60 years (Table 1, Page 5) .
IP If 35 years is regarded as the age of pulpwood maturity, then the ac-
cumulated value realized from periodic thinnings will amount to about
$150 or, if allocated on an annual basis, $4.28 per acre per year.
At 40 years and beyond, timber will be thinned at 10-year intervals up
to 60 years of age. Returns from these thinnings are based on the sale of
sawlogs instead of pulpwood, and when allocated on an annual basis at
projected prices will amount to almost $25 per acre per year.
Two possible management practices have been suggested for 60-year-
old timber. Either the entire stand can be cut and the land replanted with
pine seedlings, or a so-called "shelterwood cut" can remove slightly more
than half of the stand, leaving about 30 trees per acre to produce seed
and provide shelter for new seedling growth. At 65 years, all but six seed
trees can be removed. Finally, at 70 years, the six seed trees can be cut. It
is assumed that a natural stand of seedlings will have developed, thus
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eliminating the need for replanting the forest site. The latter practice has
been assumed for this analysis.
ESTIMATED RETURNS FOR PULPWOOD AND SAWTIMBER
If, in addition to realizing returns from periodic thinning operations,
the forest owner reinvests thinning returns at four percent, compounded
annually, then the cumulative value of interest earned and pulpwood
growth will be about $344 at 35 years (Table 3).
TABLE 3.—Estimated Returns Per Acre of Pulpwood and Sawtimber When Returns
from Thinnings Are Compounded Annually at Four Percent (1958 Prices
and Projected Prices for Year 2000)
. Thinninff Returns
, . . i tt iAere ^ Value of Total Value
of Compounded Remaining Cumulative
Stand Actual Compounded & Cumulative Stand Compounded
15 $20.40 $20.40 $48.40 $68.80
20 25.08 24.83 49.91 77.35 127.26
25 36.12 60.74 96.86 100.30 197.16
30 35.28 117.88 153.16 111.78 264.94
35 33.15 186.40 219.55 124.10 343.65
Sawtimber at current prices ($30 per thousand board feet)
40 50.28 267.18 317.46 201.12 518.58
50 187.23 469.87 657.07 262.11 919.18
60 260.16 972.46 1,232.62 195.12 1,427.74
65 192.42 1,500.10 1,692.52 48.09 1,740.61
70 60.30 2,059.80 2,120.10 2,120.10
Sawtimber values projected to year 2000 at estimated price of $59 per thousand
board feet^
40 98.88 267.18 3:^6.06 395.54 761.60
50 368.22 541.76 909.98 515.48 1,425.46
60 511.65 1,346.78 1,858.43 383.74 2,242.17
65 378.43 2,261.72 2,640.15 94.58 2,734.73
70 118.59 3,213.06 3,331.65 3,331.65
^Projected real price reflects purchasing power 97 percent above 1957-58 price structure
It is recognized, however, that at 40 years of age the trees should be of
sufficient size to qualify for higher priced uses, that is, as poles or saw-
timber. If a market for poles is available, this would be the recommended
use. Trees which qualify as poles ordinarily claim a higher price than
an equal volume of sawtimber.
As indicated previously, approximately 15 trees per acre will qualify
as poles and all of these will probably be harvested at 40 years of age. The
current stumpage value per pole at 40 years is estimated to be about $4.50.
The value of the same tree when marketed for sawtimber is about $1.70.
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i
Assuming that the future price projections discussed earlier are reason-
ably accurate, the real prices of sawtimber and poles by the year 2000
will be almost double the current prices.
Since an available market for poles is not assured while a ready market
for sawlogs is reasonably certain, the timber values beyond 40 years of
age will be confined to an evaluation based upon sawtimber use.
At current prices the value of an acre of planted pine at 40 years of
age (150 trees) is calculated to be about $251.40. The accumulated re-
turns, if income from harvested thinnings is reinvested at 4 percent com-
pounded annually, will amount to $518.58, or better than double the
value of the 40-year stand. Total value (accumulated returns) at current
Straight and slender pines are peeled and dried for a select utility pole market.
prices will amount to $2,120.10 per acre in 70 years. If the real price in-
creases by 97 percent as predicted by future projections, the accumulated
value at 70 years will be $3,331.65 (Table 3).
P ESTIMATED NET ANNUAL RETURNS
In the foregoing discussion only total returns were mentioned. It is
much more important to regard an enterprise in light of net returns. To
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the farmer or landowner, net annual returns per acre are probably th^
most meaningful measures of the profitability of a tree enterprise. Sub
sequent discussion will deal with estimated net annual returns realizet
per acre of planted loblolly pine.
Before proceeding with this discussion, however, it is well to poin
out that an estimate of total returns is quite simple once the volume o
production and the stumpage price are established. But when it comes t(
assessing costs, the problem becomes quite complex. First, should ther<
be a rental charge assessed for the use of land? Here we have assumed
that the land is already owned by the one considering tree farming am
the only charge for land is the annual property tax and the fire protec
TABLE 4.—Estimated Net Annual Returns Per Acre of Even-Aged Loblolly Pine Whei
Compounding Costs and Thinning Returns, As Indicated, at Jour Perceni
Using Current and Projected Prices
Situation A — Farmer putting tillable land in trees with planting costs shared by AC]
and seedlings at 50 cents per thousand^
Assuming: 1. No rental for land except taxes, 27 cents per acre
2. No site preparation required
3. Planting costs and seedlings, $3.82, compounded
4. No management costs
5. Thinning returns not reinvested
Age of Accumulated Costs Net Return
Stand Returns Compounded Total Per Year
Pulpwood
15 $ 68.80 $ 6.88 $ 61.92 $ 4.13
20 122.83 8.37 114.46 5.72
25 181.90 10.18 171.72 6.87
30 228.65 12.39 216.26 7.21
35 274.13 15.07 259.06 7.40
SaiLitimber—at current prices
40 401.43 18.34 383.09 9.58
50 649.65 27.15 622.50 12.45
60 842.82 40.19 802.63 13.38
65 888.21 48.87 839.34 "l2^
70 900.42 59.49 840.93 12.01
Sawtimber—at projected prices—year 2000^
40 644.45 18.34 626.11 15.65
50 1,132.61 27.15 1,105.46 22.11
60 1,512.52 40.19 1,472.33 24.54
65 1,601.79 48.87 1,552.92 23.89
70 1,625.80 59.49 1,566.31 22.38
(Continued!
^First 5,000 trees requested by a landowner may be obtained from Louisiana Forestry ComI
mission at 50 cents per thousand.
-Projected real price reflects purchasing power 97 percent above 1957-58 price structure.
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tion cost. Furthermore, land values in North Louisiana are appreciating
at a rate of about 4 percent per year, and this tends to repay the land-
owner for capital invested in land. It could also be argued that the pro-
perty tax should not be included as part of the tree production cost be-
cause the landowner will pay the property tax whether or not he has
trees planted. Second, what is a valid planting cost? If planting is done
by machine, and the machine can be borrowed from a public or private
source, the cost will be about $1.57 less than if done by hand. Further-
more, the Agricultural Conservation Program and the Soil Bank Pro-
gram both offer financial aid in meeting the costs of tree planting and
are now (1959) paying as such as $6 per acre. In addition, the Soil Bank
Program makes available, on a 10-year contract basis to qualified land-
owners, an annual rental payment of $3 to $25 per acre.
TABLE 4. (CONTINUED)
Situation B—Farmer putting cropland in trees aided by the Soil Bank Program
Assuming: 1. No rental for land except taxes
2. No site preparation required
3. Planting cost, $3.32; seedlings, $4.25; total, $7.57
4. No management costs
5. Thinning returns not reinvested
Age of Accumulated Costs Net Return
'
Stand Returns Compounded Total Per Year
Pulpwood
\-W
15 $ 68.80 $ 13.63 $ 55.17 $ 3.68
20 122.83 16.58 106.25 5.31
25 181.90 20.18 161.72 6.47
30 228.65 24.55 204.10 6.80
35 274.13 29.87 244.26 6.98
Sawtimher—at current prices
40 401.43 36.34 365.09 9.13
50 649.65 53.80 595.85 11.92
60 842.82 79.64 763.18 12.72
65 888.21 96.84 791.37 ' 12.17
70 900.42 117.88 782.54 11.18
Sawtimber--at projected prices—year 2000^
40 644.45 36.34 608.11 15.20
50 1,132.61 53.80 1,078.81 21.58
60 1,512.52 79.64 1,432.88 23.88
65 1,601.79 96.84 1,504.95 23.15
70 1,625.80 117.88 1,507.92 21.54
(Continued)
^$3 to $25 annual rental possible from Soil Bank Program.
^Projected real price reflects purchasing power 97 percent above 1957-58 price structure.
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Another consideration is that up to 5,000 seedlings may be obtainec
from the Louisiana Forestry Commission at a rate of 50 cents per thou
sand. To be eligible the landowner must obtain prior certification fron
his County Agent. Quantities in excess of 5,000 are obtained at a cos
of $4.25 per thousand.
Forest management includes the supervising, marking, and scaling o
the woodlot. Although it has been estimated that only one hour per acn
per year is required for management, there is some question as to whethe
this should be charged to the tree enterprise. A farmer or small landown
er may very readily find a spare hour or two during the year to perforn
what little management is necessary. Furthermore, it is possible, in man^
cases, to obtain assistance from Extension foresters in much the same wa^
that farmers obtain help from the County Agent.
TABLE 4. (CONTINUED)
Situation C—Landowner considering planting trees, without benefit of subsidies, wit!
all costs and returns compounded at four percent
Assmning: 1. No rental for land except taxes
2. No site preparation required
3. Planting cost and seedlings, $13.57
4. Management and taxes, $1.27 per year
5. Thinning returns reinvested at four percent
Age Accumulated Costs Net Return
|of Thinning Re Compounded
Stand turns Cmpd. (1.27 + 13.57) Total Per Year
Pulpiuood
15 $ 68.80 $ 49.87 $ 18.93 $ 1.26
20 127.26 67.55 59.71 2.98
25 197.16 89.07 108.09 4.32
30 264.94 115.24 149.70 4.99
35 343.64 147.09 196.55 5.62
Saiutimber—a t curren t prices •
40 518.58 185.83 332.75 8.32
50 919.18 290.33 628.85 12.58
60 1,427.74 445.01 982.73 16.38
65 1,740.61 548.03 1,192.58 18.35
70 2,120.10 673.96 1,446.14 20.66
Saw tim ber—at projected prices—y.ear 2000^
40 761.60 185.83 575.77 14.39
50 1,425.47 290.33 1,135.14 22.70
60 2,242.18 445.01 1,797.17 29.95
65 2,734.73 548.03 2,186.70 33.64
70 3,331.65 673.96 2,657.69 37.97 1
(Continued)
^Projected real price reflects purchasing power 97 percent above 1957-58 price structure.
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Another question associated with the computation of net income is
whether or not all elements of cost and returns should be compounded
and treated as reinvestment income. The subsistence farmers are more
concerned with realizing frequent returns while others may be primarily
interested in investing for long-term capital growth.
Although many possible variations could be used in computing
net returns to an acre of planted pine, six of the most common situations
are presented in Table 4. Other special situations can be worked out by
the reader through use of the basic information contained in the Appen-
dix tables of this report.
In Situations A and B the landowners are receiving subsidies to help
finance the cost of planting. Trees are being planted on idle cropland,
thus requiring no site preparation. Management costs are ignored, and
periodic returns from thinning operations are used as subsistence income.
In Situation C the landowner does not have government subsidies to
help meet planting costs. All costs are compounded annually at four
percent, and periodic returns from thinnings are reinvested at four per-
cent compounded annually.
Situation D provides three variations of Situation C. Costs and re-
turns are treated the same as in Situation C except that site preparation
costs of $10, $30, and $50 are added to the planting costs.
TABLE 4. (CONTINUED)
Situation Di—Same as Situation C except $10 site preparation added to planting cost
Age Accumulated Returns,
. t t, ^
J T,, . . „ , Costs Total Returnof Thmning Returns
Stand Compounded Compounded Total Per Year
15 $ 68.80
Pulpwood
$ 67.88 ^; .92 $ .06
20 127.26 89.46 37.80 1.89
25 197.16 115.73 81.43 3.26
30 264.94 147.67 117.27 3.91
35 343.64 186.55 157.09 4.49
Sawtimber—ot current prices
40 518.58 233.84 284.78 7.12
50 919.18 361.40 557.78 11.15
60 1,427.74 550.21 877.53 14.62
65 1,740.61 675.96 1,064.65 16.38
70 2,120.10 829.68 1,290.42 18.43
Saivtimber--at projected prices—year 2000'
40 761.47 233.84 527.76 13.19
50 1,425.47 361.40 1,064.07 21.28
60 2,242.18 550.21 1,691.97 28.20
65 2,734.73 675.96 2,058.77 31.67
70 3,331.65 829.68 2,501.97 35.74
^Projected real price reflects purchasing power 97 percent above 1957-58
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(Continued)
price structure.
TABLE 4. (CONTINUED)
Situation Dg—Same as Situation C except $30 site preparation added to planting cosfj
Age Accumulated Returns.
^^^^^ ^^^^1 ^^^^^^
of Thinning Returns
Stand Compounded Compounded Total Per Year
Pulpwood
15 $ 68.80 $ 103.90 $ -35.10 $-2.34
20 127.26 133.28 - 6.02 -0.30
25 197.16 169.05 28.11 1.12
30 264.94 212.53 52.41 1.74
35 343.64 265.47 78.17 2.23
Sawtimber—at current p rices
40 518.58 329.86 188.72 4.72
50 919.18 503.54 415.64 6.31
60 1.427.74 760.61 667.13 11.12
65 1,740.61 931.82 808.89 12.44
70 2,120.10 1,141.12 978.98 13.98
Sawtimber--at projected prices--y£ar 2000'
40 761.60 329.86 431.
H
10.79
50 1,425.47 503.54 mm 18.44
60 2,242.18 760.61 1,481.57 24.69
65 2,734.73 931.82 1,802.91 27.73
70 3,331.65 1,141.12 2,190.53 31.29
(Continued)
^Projected real price reflects purchasing power 97 percent above 1957-58 price structure.
TABLE 4. (CONTINUED)
Situation Dg—Same as Situation C except $50 site preparation added to planting cost
Age Accumulated Returns, Net Return
r T-L • • T. . Costs
of rhmnmg Returns — —
^ . „ , J Compounded Total Per Ye£Stand Compounded ^
Pulpwood
15 $ 68.80 $ 139.92 $ -71.12 $-4.74
20 127.26 177.10 -49.84 -2.49
25 197.16 222.37 -25.21 - 1.01
30 264.94 277.39 - 12.45 - 0.42
35 343.64 344.39 - 0.75 -0.02
Sawtimber—at current prices
40 518.58 425.88 92.70 2.32
50 919.18 645.68 273.50 5.47
60 1,427.74 971.01 456.73 7.61
65 1,740.61 1,187.68 552.93 8.51
70 2,120.10 1,452.56 667.54 9.53
Sawtimber—at projected prices—y.ear 2000'
40 761.60 425.88 335.72 8.39
50 1,425.47 645.68 779.79 15.59
60 2,242.18 971.01 1,271.17 21.18
65 2,734.73 1,187.68 1,547.05 23.80
70 3,331.65 1,452.56 1,879.09 26.84
'Projected real price reflects purchasing power 97 percent above 1957-58 price structure.
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4.
In some areas, site preparation requires costly land-clearing operations.
THE MOST PROFITABLE ROTATION
Ordinarily the optimum situation for a production process is the
point where marginal cost is equal to marginal revenue, that is, the point
where net revenue is at a maximum. If the element of time is introduced
and a charge is imposed for the use of capital over time, then the opti-
mum would occur at a point where discounted net revenue is greatest. It
was the latter analysis which provided figures representing the annual
net returns illustrated in the foregoing charts and tables.
A question frequently asked, however, is, "What is the most desirable
rotation for a pulpwood planting?" The answer to this depends upon the
landholder's objective. If his objective is to have a turnover of capital at
the earliest possible date without sacrificing earning potential, he will
want to cut pulpwood when the internal rate of return is at a maximum, ^
that is, when the compound interest earned on the investment is highest.
If, on the other hand, his objective is to have his capital invested as long
as its earnings are increasing above the normal rate of interest (assumed
here to be four percent), then he will be interested in cutting when dis-
counted net revenue is at a maximum.
Assuming that the landholder's objective is to have early returns
without sacrificing earning potential, he will then clear cut pulpwood
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at about 25 years of age, for at this age the internal rate of return is high-
est.
If only planting costs are considered and costs of management and!
taxes are ignored, the internal rate of return at 25 years is about 12.4
per cent. When management and taxes are included as part of the cost,
the internal rate of return at 20 and 25 years is about 8 percent (Table 5).
When calculating the internal rate of return, as indicated in Table
5, thinning returns were considered a part of the returns at final harvest
and were not credited with additional value because of their earlier
availability to the investor.
Assuming that a landowner wishes to maximize his internal rate of
return from a sawlog rotation and the real price for sawtimber 40 years
TABLE 5.—Internal Rate of Return Resulting from Timber Harvest at Various Ages
Age of
Stand
20
25
30
35
40
50
60
65
70
40
50
60
65
70
Total
Returns^
Internal Rate of Return
When Considering:
Only Planting
Costs ($13.57)
Planting Costs Plus
Management and Tax-
es** ($13.57 + $1.27)
(Percent)
Pulpwood
$ 68.80
122.83
181.90
228.65
274.13
Sawtimber-
401.43
649.65
842.82
888.21
900.42
11.4
11.6
12.4
9.8
9.0
-at current prices
8.8
8.1
7.1
6.6
6.1
Sawtimber—at projected prices—year 2000
644.45 10.1
1,132.61 9.3
1,512.52 8.2
1.601.79 7.6
1.625.80 7.1
6.9
8.1
8.0
7.1
6.4
6.6
6.1
5.3
5.0
4.6
8.1
7.5
6.5
6.0
^Thinning returns accumulated but not compounded.
*Approximate because of interpolation from tables in conjunction with formula:
(1 + i)n + c, liii^^LiJL^ R
C, = Initial planting costs
C2 = Annual management and taxes
i = Internal rate of return
n = Age of stand
R — Total return
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hence will be 97 percent higher than at present, the highest rate of re-
turn occurs at 40 years, and a 40-year sawlog rotation is suggested (Table
5>.
Under conditions where the objective is to maximize discounted net
revenue, a 60-year rotation is suggested. This is illustrated in Table 6.
TABLE 6.—Costs, Returns, and Discounted Net Revenue Associated with an Acre of
Planted Loblolly Pine When Cut at Various Ages and Sold as Pulpwood
and Sawtimber. (Pulpwood at S4-S4.25 Per Cord, Sawtimber at S30 and
S59 Per Thousand Board leet-Dovle Rule)
Age of
Stand
Total
Re\ enue^
Total
Cost-
Xet
Re\ enue
Four
Percent
Discount
Factor
Discounted
Net
Re\ enue-
Dollars
Pillpic ood
15 68.80 49.87 18.93 1,801 10.51
20 127.26 67.55 -9,71 2,191 27.25
25 197.16 89.07 lu8,09 2.666 40,54
30 264.94 115.24 149.70 3.243 46,16
35 343.64 147.09 196.55 3.946 49.81
Sau-tim her at current prices
40 518.58 185.83 332.75 4.801 69.31
50 919.18 290.33 628.85 7.107 88,48
60 1.427.74 443.01 984.73 10.520 93.60
65 1.740.61 548.03 1,192.58 12.793 93,22
70 2,120.10 673.96 1,446.14 15,572 92.87
Saw timber—at projected prices—year 2000
40 761.60 185.83 013.1 1 4,801 119,93
50 1.425.47 290.33 1.135.14 7,107 159.72
60 2.242. IS 443.01 1.799.17 10.520 171.02
65 2,734,73 548.03 2.1>6.70 12,793 170,93
70 3.331.65 673.96 2.657,69 15,572 170,67
"Thinning returns compounded annuallv at feur percent.
-Capital invested at four percent compounded annually.
'-The amount of money that -svould have to be invested at four percent compounded annuallv to
earn the net revenue shown for the stated number of years.
SUMMARY AND CONCLUSIONS
Will it be proiitable to plant pine trees todav with the hope of har-
vesting piilp^vood 15 to 35 vears later, and possiblv harvesting poles and
sa^vlogs beyond 35 years? This is the question basicallv considered in this
report.
The data and analvses applv particularly to loblolly pine and growing
conditions found in North Louisiana.
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In light of the price relationships existing in the past and the price;
outlook lor the future, it has been conservatively estimated that for the!
next 40 years the stumpage price of pulpwood will maintain the same
relative position with respect to the composite wholesale price of all com-
modities. The price for sawlogs and poles, however, is expected to show
a substantial relative increase.
In terms of current (1958) dollars, the net profit to be expected from
pulpwood harvest at 25 to 30 years will probably amount to $4 or $5 per
acre per year. The annual net return to sawlogs at 40 years, on the basis
of current dollars, will be slightly more than $8 per acre, and by the 70th
year will be more than $20 per acre. But with the optimistic outlook pre-
diction of a substantial increase in the price of sawtimber, it might be
more appropriate, in terms of current purchasing power, to expect the
annual returns from sawtimber to amount to more than $14 per acre in
40 years and $35 per acre in 70 years.
The limited market for poles necessarily restricts any generalization
as to potential returns from this select product. It is possible to estimate,
however, that about 15 trees per acre will qualify as poles and the price
for these medium size poles will be somewhat higher than the price for
an equal volume of sawtimber.
The returns, as stated, assume that the landowner has idle fields on
which to plant trees and that he will receive no government subsidies. If
government aid is available, in the form of cost-sharing or rental pay-
ments, the returns will be substantially greater, as indicated in Situations
A and B in the text of this report.
Assuming that the landowner wishes to have a more rapid turnover
for reinvestment purposes, without loss of capital earnings, the desirable
rotation for pulpwood appears to be about 25 years. If discounted net
revenue is to be maximized, a 60-year sawtimber rotation is suggested.
The compound interest rate resulting from timber growth is at a
maximum at 25 years of age. It amounts to 12.4 percent when the only
cost involved is a planting cost of $13.57 per acre. This rate of return is
even higher than that possibly realized from sawtimber production at
the 97 percent higher price predicted for the year 2000.
If a charge of $1.27 for management, taxes, and fire protection is
added to the planting cost of $13.57, a compound interest rate of approxi-
mately 8 percent is realized either from a pulpwood harvest at 20 to 25
years or from a sawtimber harvest at 40 years, assuming a 97 percent
higher price for sawtimber 40 years hence.
The forest management practice illustrated by the growth and har-
vest data used in this report is designed to have the forest regenerate it-
self, thus eliminating the need for replanting after the initial stand is
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harvested. This implies that future generations of forest owners may avoid
the initial cost of tree planting and have only the nominal cost of manage-
ment, taxes, and fire protection to be considered. The rate of return un-
der such conditions would be considerably higher than those presented
in this analysis.
How much can a landowner afford to spend for site preparation? On
the basis of pulpwood production it does not appear advisable to exceed
$50 per acre. A sum of $50 for site preparation added to the cost of
planting, management and taxes, will just about cancel out any profits
realized beyond the normal four percent return expected from a conserva-
tive long-term investment.
It could therefore be reasoned that, if a person were satisfied with a
normal four percent return on a 40-year investment, he could afford to
pay $50 per acre for land which requires no site preparation prior to
tree planting.
It is possible that returns realized from the harvest of sawtimber
might be slightly greater if, after the sawlogs are measured and cut, the
tops and branches are salvaged for pulpwood use. This additional source
of revenue, however, would be relatively small and very difficult to esti-
mate. Hence, it was not included in calculating the estimtaed returns
from the sale of sawtimber.
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APPENDIX
procedure
In gathering the information for this bulletin, the authors studied:
many articles and forestry reports to obtain a basic knowledge of the
problems involved. This was followed by a survey of the area to gain
first-hand information from farmers, foresters, government agencies, and
interested land holding companies.
Growth and cost figures were then assembled and analyzed to estab-
lish data that could be used for estimating the profitability of planting
pine trees.
Outlook information was based entirely upon the "Timber Resource
Review" contained in Forest Resource Report No. 14, U. S. Forest Service,
January 1958.
Sources of Data
Cost Figures:
j
a. Cost of seedlings was reported by the Louisiana Forestry Com-
mission.
b. Shipping charges were based upon average cost for transporting
seedlings approximately 100 miles.
c. Labor and equipment costs were determined by consulting with
foresters, soil conservation representatives, and tree planting
industries, and by comparing these reports with numerous pub-
lications on the subject.
d. Annual management costs were assumed to be similar to those
reported for managing the Crossett Farm Forties in Arkansas.
e. The 25 cents annual tax per acre is the average computed for
six parishes in North Louisiana, where the range in taxes varied
from 17^ to 583^ cents depending upon the type of school and
road district. A standard fire protection assessment of 2 cents
per acre is also included.
Prices:
a. Stumpage prices for pulp and sawlogs are the prices most fre-
quently reported for North Louisiana, based upon the Louisi-
ana Timber Products Quarterly Market Report, July 31, 1958.
|
b. Stumpage prices for poles of various classes were computed from!
Pole Growers Guide by Hamlin L. Williston, Southern Forest
Experiment Station. Occasional Paper 153, 1957.
Growth of Loblolly Pine:
a. Growth and volume data were obtained through consultation
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with B. A. Bateman, A. B. Crow and R. W. McDermid, School
of Forestry, Louisiana State University.
A site index of 80 (height of tree at 50 years of age) was con-
sidered appropriate for loblolly pines in North Louisiana.
APPENDIX TABLE 1.—Indicated Costs Compounded at Four Percent Per Year
Annual Costs Initial Planting Costs
$0.27^ $1.27^ $3.82' $7.57' $10.00^ $13.57^ $30.00^ $50.00'
15 5.41 25.43 6.88 13.63 18.01 24.44 54.03 90.05
20 8.04 37.82 8.37 16.58 21.91 29.73 65.73 109.55
25 11.24 52.89 10.18 20.18 26.66 36.18 79.98 133.30
30 15.14 71.23 12.39 24.55 32.43 44.01 97.29 162.15
35 19.89 93.54 15.07 29.87 39.46 53.55 118.38 197.30
40 25.66 120.68 18.34 36.34 48.01 65.15 144.03 240.05
45 32.68 153.71 22.31 44.22 58.41 79.26 175.23 292.05
50 41.22 193.89 27.15 53.80 71.07 96.44 213.21 355.35
60 64.36 302,25 40.19 79.64 105.20 142.76 315.60 526.00
65 79.60 374.43 48.87 96.84 127.93 173.60 383.79 639.65
70 98.36 462.65 59.49 117.88 155.72 211.31 467.10 778.60
'Property tax plus fire protection assessment.
-Cost of management plus taxes.
•''Partially subsidized planting costs.
^Planting costs without direct subsidy.
^Various levels of site preparation.
APPENMX TABLE 2.—Factors Used td Determine Periodic Values and Annirities
When Compounding Annually at Four Percent
Compounding One Compounding Fixed
Initial Investment Annual Increments
5 1.217 5.4163
10 1.480 12.0061
15 1.801 20.0236
20 2.191 29.7781
25 2.666 41.6459
30 3.243 56.0849
35 3.946 73.6522
40 4.801* 95.0255
45 5.841 121.0293
50 7.107 152.6671
60 10.520 237.9907
65 12.793 294.8250
70 15.572 364.2904
Source: Bogen, J. I., Financial Handbook, Third Edition, 1956, The Ronald Press Company,
New York, pp. 1179 and 1192.
To illustrate the use of the above factors:
*Planting cost of $13.57 compounded annually at 4 percent will amount to $65.15 in 40
years ($13.57 x 4.801 = $65.15).
**Taxes of 27 cents per year for 40 years, compounded annually at 4 percent, will amount
to $25.66 ($0.27 x 95.0255 = $25.66).
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APPENDIX TABLE 3.-Estimated Total Values Per Acre of Loblolly Pine, if Cl<
Cut at Various Ages, When Thinning Returns Are Sim
Accumulated and When Compounded and Accumulated
Age of Ordinary Compounded
Stand Values Values^
PulpxvootI
1 p» 68.80 68.80
90 122.83 127.26
AO 181.90 197.16
^0JU 228.65 264.94
35 274.13
Sawtimber — at current prices
40 401.43 518.58
50 649.65 919.18
60 842.82 1,427.74
65 888.21 1,740.61-
70 900.42 2,120.10
Sawtimber — at projected prices' — year 2000^
40 644.45 761.60
50 1,132.61 1,425.46
60 1,512.52 2,242.17
65 1,601.79 2,734.73
70 1,625.80 3,331.65
^Compounded annually at four percent.
-Projected real price reflects purchasing power 97 percent above 1957-58 price structure.
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